Prior tests of the grandmother hypothesis have suggested that postreproductive female Japanese macaques, Macaca fuscata, do not significantly improve the survivorship of their descendents. However, not all postreproductive females are grandmothers, and not all grandmothers are postreproductive. In this study we looked at the daughters and grandchildren of 70 female Japanese macaques to assess the availability and adaptive value of reproductive and postreproductive mothers and grandmothers. We found that postreproductive Japanese macaque grandmothers are very rare. Only 2.8% of the sample of daughters had a postreproductive grandmother available when they began to reproduce, and only 4.2% of the reproductive life span of the daughter (less than 6 months for the average female) was spent with a postreproductive grandmother available to help the daughter. Grandchildren who survived to age 5 had a postreproductive grandmother available to them for only 4% of the first 5 years of life (i.e. a couple of months on average). The presence of a living mother, irrespective of her reproductive status, was associated with improved reproduction in her adult daughters, and the presence of a postreproductive grandmother was associated with significantly improved survivorship of grandchildren to age 1. While improved maternal investment does not appear to be the primary explanation for reproductive termination in Japanese monkeys, the few postreproductive females that have unweaned grandchildren available appear to have a positive influence on their survival.
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There is little evidence in animal species for the universal midlife termination of reproduction that is seen in human females. Most reports of the cessation of female reproduction in mammals indicate that the termination of reproductive function is part of the overall advanced ageing of the organism (Pavelka & Fedigan 1991) . For example, postreproductive females are not known to occur in baleen whales (Hamilton et al. 1998 ) nor in most odontocetes, despite age-related declines in fecundity (Marsh & Kasuya 1986) . Only phenotypically superior bighorn ewes, Ovis canadensis, are said to survive long enough to reach reproductive senescence (Berube et al. 1999) . Red deer hinds, Cervus elaphus, like other farm animals, show sharp fertility declines only as they approach the maximum expected life span (Fisher et al. 1996) . Japanese macaques, Macaca fuscata, have been documented to show population-wide termination of reproduction at age 25, but most rarely survive to this age (Takahata et al. 1995; Pavelka & Fedigan 1999; Fedigan & Pavelka 2001) . This also appears to be true for the closely related rhesus macaque, M. mulatta (Johnson & Kapsalis 1995 , 1998 . Few data are available on reproductive performance in later life in birds, but deterioration in performance is generally attributed to degenerative senescence (Newton & Rothery 1997). Short-finned pilot whale, Globicephala macrorhynchus, females may be the only exception, in that they cease to breed when they still have a mean life expectancy of 14 years (Marsh & Kasuya 1986; Olesiuket al. 1990 ).
According to maternal investment models, menopause originated as an adaptation for postreproductive maternal investment, whether mothering or grandmothering investment (Hill & Hurtado 1991; Hawkes et al. 1998; Peccei 2001) . The mothering hypothesis focuses on investment in first-generation offspring, such as increasing the reproductive performance of daughters, whereas the grandmother hypothesis concentrates on the second generation and on the survivorship of grandchildren 
